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November 17, 1995/pl 

Our reference: 7863 



EPOTHELONE DERIVATIVES AND THEIR USE 

The present invention concerns general gpnthiinme derivatives and their use for the produc- 
tion of drags. Especially, the present invention is concern ed with the preparation of 
epothiloue derivatives ar^^^g to the general Formulas 1 to 7 given below, as well as with 
their use for the production of therapeutic agents and. agents for plant protection. 
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In the above Formulas 1 to 7, the symbols have the following meanings: 

R = H, C M -alkyl; 

R 1 , R J , R } , R\ R 5 - H. C 14 -alkyl, 

Ci^-acyl-benzoyl, 

C M -trialkylsilyl, 

benzyl, 

phenyl, 

C 14 -alkoxy-, 

Cfi-alkyl-, hydroxy and halogen-substituted benzyl or phenyl; 
also, two of the groups R 1 to R 5 may be combined to form the grouping -(CHa) B - with n = 1 
to 6 and the alkyl or acyl groups contained in the groups are either straight-chain or branched 
groups. 

In Formula 1. X and Y are either identical or different and can stand for halogens, OH, O- 
(C^-acyl, CMCi J-alkyl, O-benzoyl. 

In Formula 3, X generally stands for -C(OK -C(S)-, -S(O)-, -CR l R 2 -, where R 1 and R 2 have 
the meaning given above and -SiR^, where R has the meaning given above. 

In Formula 4, X stands for oxygen. NOR?, N-NR 4 R 5 , and N-NHCONR*R 5 , where the 
groups R 3 to R s have the meaning given above. 

In Formula 5. X stands for hydrogen, C,., r alkyl, Ci., r acyl, benzyl, benzoyl and cinnamoyl. 

Compounds according to general Formula 1 are accessible starting from epothilone A and B, 
as well as from their 3-0- and/or 7-O-protected derivatives by opening the 12, 13-epoxide. 
When hydrogen halides are used for this purpose in a preferred nonaqueous solvent, the 
halohydrins X - Hal, Y = OH and Y - OH, Y - Hal are obtained. Protonic acids, for 
example, tohienesulfonic acid and trifnioroacetic acid, lead to 12,13-diols in the presence of 
water and then these are acylated subsequently according to standard methods (for example, 
with carboxylic acid anhydrides and pyridine or triemylanune/DMAP) or are alkylated (alkyl 
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balides and silver oxide). For this purpose, the 3- and 7-hydroxy groups can be protected 
temporarily as the formate (cleaved with NH*/MeOH) or p-rnethoxy benzyl ether (cleaved 
with DDQ). 

Compounds according to general Formula 2 are obtainable from epotbilone A and B as well 
as from their 3-0- and/or 7-O-protected derivatives by reduction, for example, with NaBH* 
in methanol. If the 3 -OH and/or 7- OH groups are protected reveisibly during this process, 
after acylation or alkylation, and removal of the protecting groups, 5-O-monosubstituted, 3,5- 
or 5 ,7-0-disubstituted derivatives according to general Formula 2 can be obtained. 

Reactions of epotbilone A and B with bifuncrianal electrophilic reagents, such as (tbio)phos- 
. gene, (tUo)caibonyldimidazole [sic], thionyl chloride or dialkylsilyl dichloridcs or bistriflates 
give compounds having general Formula 3. The bases used as aids here can be pyridine, 
triallcylamine. optionally together with DMAP or 2,6-lutidine in an aprotic solvent The 3,7- 
acetals having general Formula 3 are formed by transacetalization, for example, of dimethyl- 
acetals, in the presence of an acidic catalyst. 

Compounds according to general Formula 4, obtained from epotbilone A and B or from 
their 3-0- and/or 7-O-protected derivatives by ozonolysis and reductive processing, for 
example, with dimethyl sulfide. Hie C-16 ketones can then be converted to the oximes, 
hydrazones or semicarbazones according to standard methods known to die expert in the 
Meld. Furthermore, they are converted into C-16/C-17 olefins by the Wittig, Wimg-Horner, 
Julia or Petersen olefmacion method. 

The 16 -hydroxy derivatives according to general Formula S are obtainable by reduction of 
the C-16 keto group, for example, with »hnnimwn hydride or borohydride. When the 3-OH 
and 7-0H groups are protected correspondingly, they can be acylated or alkylated selective- 
ly. The liberation of the 3-OH- and 7-0H groups is done, for example, with NItyMeOH in 
the case of O-formyl and with DDQ in the case of O-p-methoxy benzyl. 

The compounds having general Formula 6 are obtained from derivatives of epotbilone A and 
B in which the 7-OH group is protected by acyl or ether groups, in which the 3-OH group 



6 



Ml£.3i ihC^NOLOGi' 



DE 195 42 986.9 

is, for example, fonnylated, mesylated or tosylated and then eliminated by treatment with a 
base, for example, DBU, The 7-OH group can be liberated as described above. 

Compounds having general Formula 7 are obtained from epothilone A and B or from their 
3-OH- and 7-OH-protected derivatives by basic hydrolysis, for example, with NaOH in 
MeOH. After protection of the 19-OH group, the carboxyl group can be converted to the 
ester by alkylation with diazoalkanes. 

Furthermore, the invention is concerned with means for plant protection in agriculture, 
forestry and/or gardening, consisting of one or several of the epothilone derivatives described 
above or consisting of one or several of the epothilone derivatives described above in 
addition to one or several of the usual carriers) and/or diluent(s). 

Finally, the invention is concerned with therapeutic agents, consisting of one or several of 
the compounds listed above or of one or several of the compounds listed above in addition to 
one or several of the usual carriers) and/or dttuentfr). These agents can exhibit especially 
cytotoxic activities and/or cause immune suppression, so that they can especially preferably 
be used as cytostatic agents. 

The invention is explained further and described by the description of a few selected practical 
examples. 

Examples 

Translator's note: In the infrared spectra in the examples, the general English abbrevi- 
ations are used, s, m, w 9 vs, b, etc, except for Sch = shoulder and ny = f (mi) 
Also, the abbreviation lg stands for log. 
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Compound la 

20 mg (0.041 mmole) of epothilone A is dissolved ml mL of acetone, with 50 /J. (0.649 
mmole) of txifluoroacetic acid is added and toe mixture is stirred overnight at S0°C. For 
work-up, the reaction mixture is treated with 1 M pfl 7 phosphate buffer and the aqueous 
phase is extracted four times with ethyl acetate. The ""q frm eri organic phases are washed 
with saturated sodium chloride solution, dried over sodium sulfate and the solvent is 
removed. The purification of the crude product is done with the aid of preparative layer- 
chromatography (solvent: dichlorometbane/acetone, 85:15). 

Yield: 4 mg (19%) isomer I 
4 mg (19%) isomer n 

Isomer I 

R, (dichloromertiar W »/ a /-Ptnf W aft 0.46 

ift fgllmi i v * 3440 <«* b, tfieh) , 2946 (a, Sen), 1734 

(vs), 1686 1456 (m). 1375 (w) , 1256 
(a. Sen), 1190 (w, b. Sch). 1071 (m, 
Sch) t ; r ,884 (W^. 735 (w) cm 1 . 

MS f 20/70 dv\r »/•''{%') i^«&'3 ; (4^ tM^H#n , 394 (47), 306 

(32) , ;206 (30), 181 (40), 166 
v '■ ^020-^9 (100) . 113 (19) . . 71 

;/«S7 (24); 43 .(24). 



Hiyh monhiw C^H^O^NS calculated: 403.2498 for [M-H^r 

found: 493.2478 
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Isomer II 

Rr fdichlgrom^atMi/a^nj 1 y | ft<.l^. 0.22 

III (Film) 8 v » 3484 (s, b» S^), 2942 (va, Sch) , 1727 

(vs), =-'(^ ; :l*M \W ' 1380' (ro), 1265 

is), U ! 90i (w):^1068 : (to) ,973 (vr) , on' 1 . 

' • •■• • :¥ -•{' ■ " : 
MS (20/70 aVl ; ra /e (%) 3 ' 493: {li^M-HaOr), 394 (12), 306 

'[ '(>6)V?i&6; (37) , 181 (63), 166 (99) . 

i'3i : ''{iSSj-. U3 (21) , 71 (23), S7 

(33)> (28). 

High resolution: CJi 39 O^S calculated: 493.2498 for [M-H,Or 

found: ; 493.2475 

Compound lb 

Epothilone A, 55 mg (0.111 mmole), is dissolved in 0.5 mL of tetrahydrofuran, 0.5 mL of 1 
N hydrochloric acid is added and the mixture is stirred for 30 minutes at room temperature. 
Then 1 N phosphate buffer of pH 7 is added and die aqueous phase is extracted four times 
with ethyl acetate. The combined organic phases are washed with saturated sodium chloride 
solution, dried over sodium sulfate and the solvent hi removed. The purification of the crude 
product is done with the aid of preparative layer chromatography (solvent: dichloro- 
mcthanc/methannl, 90:10). 

Yield lc: 19mg(32%). 
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R, (dicMorom ^«v»/TTwiftafi nl. 90:10^ : 0.46 ; 

IR (Film)* va 3441 (a. fer^Sch), 2948 (s, Sen), 1725 

(vs, Seh)V :&62 1381 (w) , 1265 (ra) . 

1154 (^i-^a#^»i:*.-iSch) cm 1 . 

uv /Ma<-tam 9 I)% ^ Clg\«i;>;2j^?ii.2§j-i 248 (4.11) ran. 

MS <20/7ft aW- ; m/e (%) •a 1 .r52^^;[Mi ; j^. 494; (10), 342 (38), 

/ 3 : Q.6i'^i, 194 (32i, 164 (100), 140 
W)Vil3 (15) , 57 (16). 

Wiph TPsnhitinn- Cj^OsClNS calculated: 529.2265 for [M + ], 

found; 529.2280 

Compound lc 

12-Chbro-13-hydroxy-epotbilone A (lb), 25. mg (0,047 mmole), is dissolved in 1 mL of 
dichloromethane, and then 29 mg (0.235 mmole) of dJmemylaminopvridme, 151 nL (1.081 
mmole) of trietnylamine and 20 nL (0.517 mmole) of 98% fbnnic acid are added. The 
reaction mixture is cooled with ice/sodium chloride. After reaching -15 'C, 40 itL (0.423 
mmole) of acetic anhydride is added to the reaction mixture, followed by stirring for 70 
minutes at -15°C. Since the thin-layer chxomatogram did not show complete conversion, 
another 6 mg (0.047 mmole) of dimethylammopyridine, 7 pL (0.047 mmole) of triethyl- 
amme, 2 mL of 98% formic acid (0.047 mmole) and 4 pL (0.047 mmole) of acetic anhydride 
are added to the reaction mixture, followed by stirring for 60 minutes. 

For work-up, the reaction mixture is heated to roam temperature, 1 M phosphate huffier with 
pH 7 is added and the aqueous phase is extracted four times with ethyl acetate. The 
combi ned organic phases are washed with saturated sodium chloride solution, dried over 
sodium sulfate and the solvent is removed.' 

The purification of the crude product is done wim the aid of preparative layer chromatogra- 
phy (solvent: dichloroniethane/acetone, 90c 10). 
Yield: 5 mg (18%). 
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Compound lc 

^^KlffnTmBtlwn^flm"" 0.67: 



IR (Film); . v = 3497 (Wf,-^ Sdii / 2940 (a. b. Scfa) , 1725 

(vs), i468 i(ia^; Sch), 1379 (a), 1265 
(a), 12sV*s ) ,r 1175 : (V3) , 972 (a, b. 
SCh), 73^ (a| ai" 1 . 

MS (20/70 eVI ; m/e (%) a 6l3 (9 . (!fl ) , 567 (43), 472 (63), 

382 (23>v 352 (21), 164 (100), 

in :(33i> 96 (31), 69 (17), 44 

1«e)7 I ; • 

High resolution : calculation: 613.2112 for [M + ] 

found: 613.2131 

Compound Id 

10 tog (0.020 mmole) of epotbilone B is dissolved in 0.5 mL of tetranydrofuran, then 0.5 
mL of 1 N hydrochloric acid is added and the mixture seined for 30 minutes at room 
temperature. Then 1 M phosphate buffer at pH 7 is added and the aqueous phase is 
extracted 4 rim** with ethyl acetate. The combined organic phases are washed with saturated 
sodium chloride solution, dried over sodium sulfate and the solvent is removed. 

The purification of the crude produce is done with the aid of preparative layer chromatogra- 
phy (solvent: dichloromemane/acetone, 85:15). 
Yield: lmg(9%) 
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R, rDichlommrthyiP/flrP fone. 85:1SV 0.38 

MS (2gHQ flY) . m/e (%) ... ;*43^X3^lf] ) . 507 (14), 320 (19), 

. .:23.^ : '{:^, 134 (17), 182 (23), 164 
(100). ^140 (22); 113 (14), 71 
(13). • 

l - 

High KWltttion: CnHoOcNSQ calculated: 543.2421 for [M + J 

found: 543.2405 

Compound 2a 

Epothilone A, lOOmg (0.203 mmole), is dissolved in 4 mL of tetnhydrofuran/1 M phos- 
phate buffer. pH 7 (1:1) and sodium bonhydnde (150 mg =« 3.965 mmole) is added until 
the thin-layer chromatogram shows that the starting material reacted completely. Then the 
mixture is diluted with 1 M phosphate buffer. pH 7 and the aqueous phase is extracted four 
times with ethyl acetate. The combined organic phases are washed with saturated sodium 
chloride solution, dried over sodium sulfate and the solvent is removed. 

The purification of the crude product is done by silica gel chromatography (solvent: 
dicUoromethane/acetone, 95:5 - in 5 steps to HfrMn^rw»haiy»/ai»rtn n <i . 85:15). 
Yield: (20%) * 
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ft. rofchlon^ flhjfflfffry ttfmfi. 75:25) : 0.27 



IR fPiliHWv.: o » 3413^^JS;^) ( 2965. (vs, Seh) , 1734 

*: ■ (vs) , r: X45* v b, Sen) , 1383 (m, Sen) , 

1264 i^V^V-^gh)/ 1184 (m, b, Sch), 1059 
<*, Sc*jv??$1^.(s);. 885 (w), 737 (m) caf 



. :, •• 

MS (20 no eW) : m/e (%) = flSstfjSoTl Y.'Alf (8), 452 (12), 

;394;^;v; 36i4: (l6)v 306 (49), 194 
(i9|V *78 (351, 164 (100), 140 
iiti * ft (31) « 55 (27). 
High Tegohirion ; Cu&ANS calculated: 405.2655 for [M*] 

found: 495.2623 

Compound 3a-d (a-d are stereoisomers) 

Epothilone. 100 mg (0.203 mmolc) is dissolved in 3 mL of pyridine, with 50 /tL (0.686 
mmole) of thionyl chloride added and die mixture is! stirred for 15 minutes at room tempera- 
ture. Then. 1 M phosphate buffer. pH 7, is added and the aqueous phase is extracted four 
rimfta with ethyl acetate. The combined organic phases are washed with s a t u rate d sodium 
chloride solution, dried over sodium sulfite and the solvent is removed. The purification of 
the crude product and separation of the four stereoisomers 3a-d is done with the aid of 
preparative layer chromatography (solvent: tohiene/methannl, 90:10). 

Compound 3a 
Yield: 4mg(l2%) 
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R, ftolufine/p wrtiyyifl, QfHfly 0.50 

in (Pi^r * = 2961 (mr b/ Schi; 1742 (va). 1701 (vs) , 

1465 in; k£4j89 (m, Sen), 123 B (s, 
Sch), 1210 (vavliSch), 1011 (a, Sch) , 957 
(a, b, Scij./JBoijim, Sch), 768 (a, Sch) em' 

. i 

• .... — ' 

itv /MftghMiolVi ^ (lg e) = 210 (4.50), 248 (4.35) nm. 

ms f2Q/7Q aVl : m/e (%) = 539 (40 [IT]). 457 (22), 362 (16), 

316: (27), 222 (30), 178 (30). 164 
(100)^151 (43), 96 (38), 69 (29). 
55 <ii£y 43 (20).. 

High resolution : CmHjANS, calculated: 539.2011 for [M + ] 

Compound 3b 

14mg(13%) 



P f ftnlnim/mrfiMftl. QO-1QV. 0.44 

TB ruin, v a 2963 (s, br, Sch) , 1740 (v») , 1703 (a), 

1510 (w)r t U64-,»(», br, Sch) , 1389 (m, Sch), 
1240 (i. r :^>,;$cfe), U« (»>, 1076 (w) , 1037 
(w), 10Pl L(mLu?i5 (a, br. .Sch). 806 (m. 
Sch) , 775 ;(ay r ; 737 (a), .em" 1 .. 

,n, vu^WiV, A_ (lg e) ;- 2I1]|4.16), 250 (4.08) nm. 

(191 . 178 (32), 164 (100), 151 
(33). • 125 (110, 113 <15) < 96 
(39) ;vc81 (23*, 64 (58), 57 (42), 
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High resolution: C^^ANS, calculated: 539.2011 for [M + ] 

found: 539.1998 

Compound 3c 
Yield: 4mg(4%) 

fl, ftnlii^mwhrnml QflrlOV 0.38 

MS (20/70 ^VV, 306 153) 

(25), ainidir €l£<26), : 55 (25). 41 (25): 



High resolution: CmHhOtNS, calculated: 539.2011 for [M*] 

found: 539.2001 



Compound 3d 

Yield : lmg(l%) 

p f ft#»TT/^^nol. 90:10): 0.33 

(20/70 fM^S^W^ :<35) '..306 (51). 

. - * ' ''"^WG'timnU iSCUQQ). 151 

7:(|6y^;|f.(3l); '.81 (26), 69 (34), 

,«»'.(Ai£:-4i;!('35). 



Hiyh notation : CmH^OtNS, calculated: 539.2011 for [M + ] 

found: 539.1997 
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Componnd 4a 

Epothilone A, 10 mg (0.020 mmole), is dissolved in 2 mL of dichloromethane, cooled to 
-70°C and then treated with ozone for 5 minutes until a weak blue coloration develops. Hie 
resulting reaction mixture is then treated with 0.5 mL of dimethyl sulfide and heated to room 
temperature. In the work-up, the solvent is removed from the reaction mixture and finally 
the product is purified with preparative layer chromatography (solvent: dicMoromethane/ace- 
tone/memanol, 85:10:5). 
Yield: 5 mg (64%) 

IL(Dichloroilll ? tl|'»ti*/^tnn e /m a thi.nn1 M-jfrSV fl.61 

ir fPllmtt v s 3468 (8/br, :Sch) > 2947 (a,, br, Sen), 

1734 (vs. Sci) , 1458 . (w), 1380 (w) , 1267 
(v), 1157 " (WjfV 1080 (v), 982 (w) cm* 1 . 

uv (MgfehMiaiy. jl^ (lge)"s 2fl|ij3.5j;) an;. 

MS (20/70 avv't m /e (%) »;.[398. {2;%IM*1), 380 (4), 267 (14), 

. .. M$ iPh 211.(20), 193 (26), 171 
. , (3!4):|^9 (3.4):, ui (40),. 96 
(100)>r 71 (48), 43 (50). 

High resolution: CuHmOt calculated: 398.2305 for [Ml 

found: 398.2295 

Compound 6a 

3,7-Di-O-formyl-epothilone A. 10 mg (0.018 mmole). is dissolved in 1 mL of dichlorometh- 
ane. 27 itL (0.180 mmok) of 1.8-dlazaWcyelo[5.4.^ (DBU) is added and the 

mixture stirred at room temperature for 6X) minutes. 

For work-up, the reaction mixture is treated with 1 M sodium dihydrogen phosphate buffer, 
pH 4.5. and the aqueous phase is extracted four times with ethyl acetate. The combined 
organic phases are washed with saturated sodium chloride solution, dried over sodium sulfate 
and the solvent is removed. 



16 



DE 195 42 986.9 

After elimination of the solvent, the resulting crude product is dissolved in 1 mL of metha- 
nol, treated with 200 jtL of """J™"™* 1 methanol solution (2 mmole of NHj/mL of metha- 
nol) and stirred overnight at room temperature. For work-up, the solvent is removed in 
vacuum. 

Yield : 4mg(22%) 

H (Dichlorompthan^a^tnng g*i sv 0,46 

m fPllmlf c v - 344S >&*.pr$jjteto) i :2950 (va, br, Seh), 

""- ' :: 1717 ^fyiv S^j-, 16$4 (*>> 1466 (m, Seh), 

•13?0^(isj,.Se^i 126T (s;, hr, Sch), 1179 
(a', ' Schji»: ' .Sch)., .860 (w) , 733 (m) 

•.cm**. . ' . • 
utethMiai^ (lg e)^» 21^(4.16) na. 

mc avi, m/e (%) 47S;||| CK*)); 380 (21), 322 (37). 

r. ■ : ;m?'<m:. 304: (66), na (3D, 166 

-(wail|isi:i(2?)r i« 96 

•>' (38) (2o> , 57 (26). 

High resolution: C^O^S calculated: 475.2392 for [M + ] 

found: 47S.2384 



Compound 6b 

3 J-Di-O-farmyl-epomilone A, 50 mg (0.091 mmoJe), is dissolved in 1 mL of dichloroeth- 
ane. 2 mL (0.013 mote) of l,8-diii2abicydo[5;4.01undec-7-ene (DBU) is added and the 
mixture stirred tot 12 hours at 90°C. 

For work-up, the reaction mixture is treated with 1 M sodium dihydrogen phosphate buffer, 
pH 4.S. and the aqueous phase extracted four timet with ethyl acetate. The combined 
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For work-up, the reaction mixture is treated with I M sodium dihydrogen phosphate buffer, 
pH 4.S. and the aqueous phase extracted four times with ethyl acetate. The combined 
organic phases are washed with saturated sodium chloride solution, dried over sodium sulfate 
and the solvent removed. 

The purification of the crude product, which consists of two compounds, is done with the aid 
of preparative layer chromatography (solvent: dichloromethane/acetone, 90:10). 
Ym: 7mg(15%) 

Substance code 

in (PllmW v ■■ 2951 Cai ^^brv^h)^;*723 ~iv»), 1644 (w, 

i^^.i^rt^.'.tlli-.M, l?^l («. 
br, Sf$^il$\Ui t >B7 im, br, Sen) , 
735 (w, br; : sish) cm*. * 

rnr nfatehfiQii g (lg e) 210 :|4i;44) ma. 

MS (20/70 eV): ra/e (%) » ^503 : (6Bf [IT] ) ♦ 408 (58) , 390 (32). 

334 (251, 316 (34), 220 (21), 206 
(27) , i.94 (20), 181 (33), 164 
" (100) ,: -151 (34J, 139 (28), 113 
(20), $jfi (82), 81 (33), 67 (24), 



» (24tt; 43 (22). 



fflyh msnhition; CAANS calculated: 503.2342 for [M*] 

found: .'; 503.2303 

Compound 6c 

3.7-Di^acetyl<pothilone, 5 mg (0.009 mmole), is dissolved in 1 mL of methanol, ISO pL 
of an '"""ij.ni methanol solution (2 mmole of NBVmL of methanol) is added and the 
mixture stirred overnight at 50"C. 
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For work-up, the solvent is removed in vacuum and the erode product is purified with the aid 
of preparative layer chromatography (solvent: toiqese/metfaanol, 90:10). 

Yield : 3 mg (67%) 

tL (Dichloromrthan?toftTT M^flV 0.55 

™ t9tim\, v » 2934 ia* $, ^), 1719 (va, b. Sen), 

164l ; %«h;^^ (mv Sen), 1372 (s, Sen), 
1237'1ya^r&^h) 1179 (s, Sch) , 1020 
(a) , 9« ;(a> VSCh)«- 737 (vs) cm" 1 . 

uv (MgthaflQli: ^ (lg 6) V2IO: JA-33);nm. 

MS f20/70 eV): . m/e (%>.- .,517, i5-7 [M? ] ) , 422 (58), 318 

.(311) , Jl94 (.20), 181 (34), 166 
; "(100) 1 151 (31), 96 (96), 81 

• • :/ :*' U fl&!§9fr 5* (29), 43 (69). 

High resolution: QAANS calculated: 517.2498 for (M*1 

found: 517.2492 

Compound 7a 

Epomilone. 20 mg (0.041 mmole). is dissolved in 0.5 mL of methanol. 0.5 mL of 1 N 
Mythic hydroxide is added and the mixture tarred for 5 minutes at room temperature. 

For work-up. die reaction ndxtin^ and the 

aqwCTM pha «f if *«t«cttd four rimes with etfavl acetate. The comb i ned organic phases are 
washed with saturated sodium chloride solution, dried over sodium sulfate and the solvent is 
removed. Tto r^mficariOT of the cnide p 
crromamgraphy. (Solvent: dichloromethaiie/tnethanol. 85:15). 

Yield : llmg(52%) 
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P f mirh]n rnnlC ri M iv./Tn^ a T,nl M-HV 0.92 

ir (Film)-" v * 3438 Jw^j|ejh)«j 2971 (vs. br, Seh) , 

1703 (ysi, isT? (w), 1460 (3, Sch), 1383 
(m, S^if;/it?5i/(w) : :...U?0 (w, br. Sch). 
1011 (w,- br.^Sch) . i 866 (w, br) , 729 (s) 
cm rl . ' 

ms (20/70 evi? m/e (%) s :423: ,(b.:l : . (If)), 323 (4). 168 (89). 

IW i ti«t>, 85 (31), 57 (67). 

High resolution: CHjANS calculated: 423.2443 for [M*] 

found: : 423.2410 

Compound 7b 

5 mg (0.009 nnnole) of 7-O-acetyl-epothiloDe is dissolved in 1 mL of methanol, 200 pL of 
an amtnn niaeai methano l solution (2 mmolfl of NiymL of methanol) is added and the 
mixture is stirred for 2 days at 50°C. For work-up. the solvent is removed in vacuum. The 
purification of the crude product is done with me aid of preparative layer chromatography 
(solvent: toluene/methanol, 90:10). 

Yield ; 3mg(59%) 

p ff ni ^lffrffnig >ha ?^ w,grl,flnftl ^nv . 

ift fPtim> 8 " " v ■ 3441 (a, b/ sch). 2946 (s, Sch), 1732 

(v«), U00 (i^, 1451 (B). 1375 (ra). 1246 

(a. b£s^l5oi3: : (ai if. Sch) cm* 1 . 
W (Wthanoll! (Iff e) ;p211^3.7Sj; 247 (3.59) nm. 

mc nana .v\f m/e (%) - U: ClT)). 465 (4), 422 (7). 

188. (5), 194 (5), 3.82 (7), 168 
(«$),3l64 (17). 140 (100), 97 
(10)^11 (22), 43 <27). 

wtyh ^hitinn. C.AANS <alculatod: 567.2866 for [M + ] 

found: 567.2849 
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Patent Claims 

1, Epothilooe derivative having Fozmula 1 




where R * H, C M -alkyl; R l , R* = H, C^alkyl. A^acyl. benzoyl, C M -trialkylsilyl, 
benzyl, phenyl, Ci^-alkoxy, Q-alkyk hydroxy- and halogen-substituted benzyl or phenyl; 
and the alkyl and acyl groups in these groups are stxaight-chain or branched groups and X 
and Y are either the same or different and stand for halogen, OH. 0-(C,J-acyl, (MCs-alkyl 
or O-benzoyl). 
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2. Epothilone derivative having formula 2 




where R = H. C M -aHcyl; R l , R*. R» - H. C^alkyL d^-acyl. benzoyl, C J4 *ialkylsilyl, 
benzyl, phenyl, Q^alkoxy-, Q-alkyl-, hydroxy- oil balogen-siibstinned benzyl or phenyl; 
the alkyl and acyl groups contained In these groups are straight-chain or branched groups. 

* 

3. Epothilone derivative according to formula 3 , 




where R = H, C w -alkyl; R», R a - H. C^-allcyl. C^^cyl, benzoyl C M -trialkylsifyl, 
benzyl, phenyl, C,^alkoxy-, CValkyl-, hydrofcy-. and halogen-snbstituted benzyl Vtenyb 
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the alkyl and acyl groups contained in these groups are straight-chain or branched groups and 
X stands generally for -C(OK -C(S>, -S(O)-. -CR l R l - and -SiRr. where R. R 1 and R a have 
the meaning given above. 

4. Epothilone derivative according to formula 4 



where R = H, Cvralkyl; R 1 . R 1 . R\ R 4 . R 5 - H. C^alkyl, Q^-acyl, benzoyl, C M - 
trialkylsilyl, benzyl, phenyl, C,^-alkoxy-. Cf-aHcyl-. hydroxy- and halogen-substituted benzyl 
or phenyl; the alkyl and acyl groups contained in these groups are straight-chain or branched 
groups; X stands for oxygen, NOR 5 . N-NR*R*. ana* N-NHCONR*R 5 . where the groups R? to 
R? have the meaning given above. 

5. Epothilone derivative having formula 5 
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where R = H, C M -alkyi; R\ R 3 =• H, C^-alkyl, Cw-acyl, benzoyl. C M -trialkylsilyl. 
benzyl, phenyl, Ci^-allawy-, Cg-a)kyl-, hydroxy- and halogea-substitutEd benzyl or phenyl; 
the alkyl and acyl groups contained in these groups are straight-chain or branched groups and 
X stands for hydrogen, C wl -alkyl, C MI -acyl, benzyl, benzoyl and cinnamoyl. 



6. Epotbilone derivative according to formula 6 




!,...•.■, /.tv;.- 



in which R = H. C^-alkyl and R l - H. Cu-alkyJ, Cw-acyl. benzoyl, C.^-trialkylailyl, 
benzyl, phenyl, C^alkoxy-. C-alkyl-, hydroxy- and halogen-substituted benzyl or phenyl; 
the alkyl and acyl groups contained in these group* are straight-Cham or branched groups. 



7. Epotbilone derivative according to formula 7 
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in which R = H, C^-alkyl; and R l , R 2 , = H. C^-alkyl, C^acyl, benzoyl, C M -triaIkyls- 
Uyl, benzyl, phenyl, C ljr aJlcoxy-, CValkyl-, hydroxy- and halogen-substituted benzyl or 
phenyl; the alkyl and acyl groups contained in these groups, are straight-chain or branched 
groups. 

8. Means for plant protection in agriculture and forestry and/or in gardening, consisting 
of one or several of the compounds according to one of the previous Claims, or according to 
one or several of these compounds together with one or several usual carrier(s) and/or 
diluents). 

9. Therapeutic agent, especially for use as cytostatic agent, consisting of one or several 
of the compounds according to one or several of Claims 1 to 7, or one or several compounds 
according to one or several of Claims 1 to 7 together with one or several of the usual 
carrier(s) and/or diluent(s). 

Summary 

The present invention is concerned with epothilone derivatives and their application. 
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